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Overview

Class size is one of the most studied education policies, and an extremely rigorous body of
research demonstrates the importance of class size in positively impacting student
achievement. lllinois tends to have larger average class sizes than other states—the most
recently comparable data ranked lllinois 36 out of the 46 states with data available, well above
the national mean—and there is undoubtedly room to reduce class size as part of a school
finance reform. That said, documents about the Evidence-Based Model overstate the case by
inflating the relationship between class size and achievement, and by choosing an
unrealistically low class size target that appears to be out of line with other states.

The research on class size

The research shows that students perform better in small classes. This is especially the case for
students from disadvantaged backgrounds, who experience even larger gains than average
students when they are placed in smaller classes. Small class sizes enable teachers to be more
effective, and children who attend small classes in the early grades are permanently better off.
We have reviewed many studies concerning class size and its impact on student outcomes, and
summarize the findings below. Please note, however, that we only review studies that are
capable of identifying the cause and effect relationship between class size and student
outcomes. Such studies of the impact of class size on student outcomes must employ a
research strategy that isolates the impact of smaller class size and does not conflate it with
other factors. Studies that cannot separate correlation from causation are not included in our
review.



Experimental evidence is strong for positive impacts of small classes in the early grades

The best evidence on the impact of reducing class sizes comes from Tennessee’s Student
Teacher Achievement Ratio (STAR) experiment.' A randomized experiment is the gold standard
of social science research. In STAR, students and teachers in 79 Tennessee elementary schools
were randomly assigned to small or regular-sized classes from 1985-89. The students were in
the experiment during kindergarten through 3" grades. Because the STAR experiment
employed random assignment, any differences in outcomes can be attributed with great
confidence to being assigned to a smaller class. In other words, students were not more or less
likely to be assigned to small classes based on achievement levels, socio-economic background,
or more difficult to measure characteristics such as parental involvement.

The results from STAR are unequivocal. Students’ achievement on math and reading standardized
tests improve by about 0.15 to 0.20 standard deviations from being assigned to a small class of
13-17 students instead of a regular-sized class of 22-25 students.” When the results are
disaggregated by race, it appears that black students benefited more from being assigned to a
small class than the overall population—approximately one-third of a standard deviation—
suggesting that reducing class size might be an effective strategy to reduce the black-white
achievement gap. Note that while there were no Hispanic students or English language learners
in the STAR sample, in other settings researchers have found that education policy impacts are
similar for black and Hispanic students.? Small-class benefits in STAR are also larger for students
from low socio-economic status families, as measured by eligibility for the free- or reduced-
priced lunch program.

Importantly, the positive impacts of small classes have been found not only on test scores
during the duration of the experiment, but also on later life outcomes such as youth criminal
behavior, teen pregnancy, high school graduation, college enroliment, college quality, college
completion, savings behavior, marriage rates, residential location and homeownership.*
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Note that the effect sizes reported in the Evidence-Based materials, ranging from 0.5 to 0.75,
essentially double the effect size that we think is accurate.

An important concern for any experimental results is whether the results may be generalized to
other settings. Along many measures, Tennessee in the mid-1980s looks similar to other places
that might be interested in implementing a class-size reduction policy, so it would be
reasonable to expect similar effects as those in the experiment. However, compared with the
United States overall and with Illinois, Tennessee has lower levels of educational spending and
lower teacher education levels. If adding resources has a greater impact when baseline levels
are already low, it might suggest that schools with higher levels of spending could experience a
smaller impact of class size reduction.”

Other high quality evidence lines up with STAR, and allows us to consider class size reductions
of different magnitudes

Other high quality studies that isolate the causal impact of small class size in elementary school
on student outcomes generally show results that are similar to those found in STAR.
Wisconsin’s Student Achievement Guarantee in Education (SAGE) program reduced pupil-
teacher ratios in high-poverty elementary schools from between 21:1 and 25:1 to between 12:1
and 15:1. Small class attendance improved student achievement by approximately 0.2 standard
deviations.®

Additionally, there are high quality studies using data from Israel, Denmark, Bolivia, and
Sweden that find strong benefits from class size reduction in both math and reading scores, of a
magnitude that is consistent with Project STAR’s experimental results. The most famous quasi-
experimental approach to studying class size reduction comes from Angrist and Lavy’s use of a
strict maximum class size rule in Israel and a regression discontinuity (RD) approach.” In Israel,
Maimonides’ Rule dictates that no more than 40 students shall be in one class. As a result, the
maximum class size faced by a student drops changes dramatically when enroliment is close to
multiples of 40. For example, if a grade has 80 students, then a school could offer only 2
classrooms, with 40 students in each. If a grade has 81 students, however, in order to abide by
the maximum class size rule the school must offer (at least) 3 classrooms and maximum
average class size falls to 27 students. Angrist and Lavy find strong improvements overall in
both math and reading scores from smaller classes, of a magnitude that is consistent with
Project STAR’s experimental results. Consistent with the experimental results, they also find
larger improvements among disadvantaged students.
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There have been several subsequent papers that have identified the impact of smaller class
sizes using maximum class size rules in other settings. Urquiola uses a similar regression
discontinuity approach in Bolivia and finds that a one standard-deviation reduction in class size
(about 8 students in his data) improves test score performance by 0.2 to 0.3 standard
deviations.? Browning and Heinesen find similar results on data from Denmark, even though
average class size is much smaller in their study (20 pupils per classroom, compared to 31
students in Angrist and Lavy’s Israeli data).’ Most recently, Fredriksson et al. evaluate the long-
term impact of class size using data from Sweden and measuring class sizes among students
between ages 10 and 13 who were facing a maximum class size rule of 30 students.'® In
adulthood (measured between ages 27 and 42), students in smaller classes had statistically
significantly higher levels of completed education, wages, and earnings. According to their
findings, a one-student reduction in class size increases the probability of having a college
degree by 0.8 percentage points—a larger magnitude than found in STAR when scaled similarly.

Another quasi-experimental approach is to use variation in enrollment that is driven by random
fluctuations in cohort sizes across different years. Hoxby takes this approach using data from
the U.S. state of Connecticut.'’ She finds no statistically significant positive effect of smaller
class size, and the estimates have the statistical precision to rule out an effect as large as about
one-fifth the size found in Project STAR. One drawback of the Connecticut study is that test
scores are only measured in the fall, so the impact of the prior year’s class size may be
somewhat muted by time away from school in the summer. The discrepancy between these
results and those of other well-identified experimental and quasi-experimental studies remains
a puzzle.

Importantly, several of these studies investigate class size reductions among larger classes (e.g.
from 31 to 23), so they help inform the discussion of threshold effects below. The studies from
Wisconsin and Israel also find larger improvements among disadvantaged students.*

Do small classes matter in older grades?
Most of the high-quality evidence on class size reduction is based on studies of the early grades,
and high-quality evidence on the impact of class size on outcomes in older grades is more
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limited. There is evidence that smaller class sizes in 8" grade positively impact test scores and
measures of student engagement, and some evidence that these impacts are larger in urban
schools.® Common sense suggests that class sizes can be larger for older students, though we
have uncovered no studies that have credibly compared class size reduction across ages. (We
would be happy to design a study to definitively test this conjecture in the lllinois context if
there is interest; recall that the STAR experiment was entirely funded by the state of
Tennessee.)

Is the impact linear? What is the “right” class size?

The best evidence to date comes from the STAR experiment, which estimated substantial
positive impacts from class size reduction from on average 22 to on average 15. In addition, an
influential 1979 meta-analysis conducted by Glass and Smith found strong impacts of class sizes
below 20, but we hasten to point out that most of the studies reviewed in the Glass and Smith
analysis do not meet the modern standards of empirical evidence that we require for our
quality criteria.** Based on this, some researchers conclude that the evidence supports better
outcomes only if classes are below some threshold number of 15 or 20. Sometimes the
argument is extended to suggest that reducing class size is not effective unless classes are
reduced to within this range.

In our judgment, the evidence supports the interpretation that the relationship between class
size and achievement is linear. We base this conclusion on the pattern in the literature that
points to similar per-student impacts of class size reduction, even across studies with a range of
sizes for their “large” and “small” class sizes.™ The broader pattern in the literature finds
positive impacts of class size reductions using variation across a wider range, including class size
reductions induced by maximum class size rules set at 30 (in Sweden) or 40 (in Israel). In fact,
the per-pupil impact is reasonably stable across class size reductions of different sizes and
different baseline class sizes. For example, when scaled by a 7-student class size reduction as in
the Tennessee experiment, the Israeli results imply a 0.18 standard deviation increase in math
scores which is nearly identical to the Tennessee results.'® The weight of the evidence suggests
that class size impacts might be more-or-less linear across the range of class sizes observed in
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the literature — that is, from about 15 to about 40 students per class. It would be inappropriate
to extrapolate outside of this range. As a result, students in classes of size 24 or 25 are expected
to be worse off in terms of academic achievement, student engagement, and the range of later
life outcomes described above that have been tied to class size than students in classes of size
21 or 22, and a 3.5-student reduction in class size would be expected to have about half of the
impact as the 7-student reduction seen in STAR and the related literature.

How does lllinois stack up?

Nationally comparable data come from the National Center for Education Statistics, and are
somewhat dated (from the 2011-12 school year). In that year, lllinois ranked 35" for
elementary schools and 36" for secondary schools out of 46 states with reported data.

Elementary grades

Secondary grades

Illinois 22.9 27.7
US average 21.2 26.8
[llinois’ ranking 36 out of 46 35 out of 46

Note that these are somewhat higher than the average class sizes reported in the state report
card data, but have the advantage of being comparable across states. The lllinois report card
data suggest that class sizes have not changed over the past 5 years, so it is probably safe to
conclude that lllinois has relatively larger classes than other states.

Are there unintended consequences to dramatically reducing class size?

While the effects of reducing class sizes on student achievement are most likely linear, there is
reason to believe that rapid wide-scale reductions in class sizes could undermine the positive
educational benefits of class size reduction. A cautionary tale comes from the 1996 California
class size reduction, where the sharp reduction in class sizes necessitated a large influx of new
teachers, many of whom were inexperienced and certified on a temporary basis. This change in
the teacher mix had the effect of dampening the benefits of the class size reduction."’
Moreover, the schools where the benefits of class size were the lowest tended to be those
serving large fractions of economically disadvantaged and minority students. In sum, it takes
time for the supply of high-quality teachers in a market to catch up to demand, and in the short
run, the schools serving particularly vulnerable students might find themselves in especially
significant teacher shortages.

Is there a recommended class size?

The literature does not suggest that there is an optimal class size, nor that there is a special
threshold under which class size reduction suddenly becomes effective. Instead, it suggests that
class size reductions are cost-effective, in that their expected benefit on increased student test
scores—and what that means for future earnings of students—outweigh their costs.
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Aiming for a class size of 14 or 15 in the early grades is pretty far outside of the norm across
states, as illustrated by the table of class size rules and average class sizes attached here. Even if
these were the eventual goal for the state, we also would not recommend decreasing to these

numbers quickly, because of the unintended consequence of teacher labor market responses to
class size reductions.

It would certainly be reasonable to bring lllinois’s class sizes down to meet or better the U.S.
average, and we would expect this to improve student outcomes without breaking the bank.



Table 2

State Class Size Policies, Mandates and Voluntary Programs

State Description Funding Source Waiver Average Year of
Available Class Size |[Implementation
(SY 11-12) /Adoption
Mandate
Class Size Measured at Classroom Level

Alabama K=1:18 1995 Foundation Program Plan Yes 19.4 1998
1-3=1:18
4-6 =1:26
7-8=1:29

Delaware K-3 =22:1 or lower Not specified in statue Yes 21.1 1998
(classroom instructional aide counts as half
of a teacher)

Florida Core Classes Legislature has appropriated No N/A 2003
P-3=18 >$25 B toward operational
4-8=22 expenses and $2.5 B in facilities
9-12=25 funding to implement

Georgia K=18 State funding formula Yes 21.2 2007
1-3=21
4-8 =28
9-12 = 32 (for core subjects)

Hawaii K-2 =25:1 Not specified in rule No N/A 2004
K-3 =20:1 (Optimum class size)
4-12 = 26:1 (Optimum class size)

Kentucky K-3=24 Funding appropriated based on Yes 23.7 1985

4=28
5-6 =29
7-12 =31

prior year's average daily
attendance




Louisiana

K-3=26
4-12 =33
K-3 system-wide, student-teacher ratio 20:1

Not specified in statue

Yes

19.4

1986

Mississippi

K=22:1(27:1 w/full-time teaching aide)
1-4=27:1
5-12 = 33:1 (core classes)

funding reduced by % difference
between actual and required
pupil/teacher ratio

Yes

22.1

1990

Missouri

K-2 =125
3-4=27
5-6 =30
7-12 = 33

Not specified in rule

No

20.7

1990

Montana

K-2 =20
3-4=28
5-8 = 30 (single grade classrooms)

Not specified in rule

No

20.5

1989

Nevada

K-2 =16:1

3=18:1

alternative ratios for school districts in a
county whose population is less than
100,000:

1-3=22:1

4-6 =251

Not specified in rule

Yes

26.1

1989

New
Hampshire

K-2 =25:1, goal of 20:1
3-5=130:1, goal of 25:1
6-12 =30:1

Not specified in statue

No

21.2

2005

New Jersey

K=125:1

K =21:1 (Abbott classrooms)
K-3 =21 ("at-risk" districts)
4-5 = 23 ("at-risk" districts)
6-12 = 24 ("at-risk" districts)

Not specified in rule

No (Abbott)
Yes (non-
Abbott)

19

2007




North Dakota |K-3 =25 Not specified in rule K-3: No; 4-12: 19.3 2000

4-8 =30 allowed max

9-12=30 of 34

students/clas
s for 3% of
total classes

Oklahoma K-6 =20 1017 Fund Yes 211 1990
Tennessee K-3=25 New state funding formula for Yes 17.8 1992

4-6 =30 public schools; increased

7-12=35 education funds via half-cent

sales tax increase

Texas K-4 =22 Not specified in rule Yes 18.6 1995
Washington K-3=17 Directs legislature to No 23.9 2015

4-12 =25 appropriate state funds deemed

necessary to achieve class size

West Virginia (K =20 Not specified in rule Yes 19.2 1983

1-6 =25

(may have up to 3 additional students per

classroom)

Mandate
Class Size Measured at Level Other than Classroom

Arkansas K=20:1 Not specified in rule Yes 20.4 1984

1-3=23:1

4-6 =25:1,7-12=30:1

Higher limits with T/A:

K=22:1,1-3=25:1,4-6 = 28:1
(measured at classroom level K & 7-12;
district average 1-6)




Maine K=20:1 Not specified in statue Yes 17.8 1985
1-8 = 25:1
9-12=30:1
(measured at school level)

Massachusetts |K =25 Not specified in statue Yes 20.1 1968
(measured as district average)

Minnesota K-3=17:1 State revenue allocated to No 23.7 2001
(measured as district average in each grade)|districts according to funding

formula

New Mexico |K=20:1 Not specified in rule Yes 20.5 1978; 1994
1-3=22:1 (grades 4,5, and
4-6 =24:1 6)
7-8 = 27:1 (English courses only)
9-12 = 30:1 (English courses only)
(K & English measured at classroom level; 1-
6 measured as average among grades)

North Carolina |K-3 = 24 (individual class measured at State board of education request Yes 19.8 1955
classroom level) funds in state budget request
K-3 =21 (maximum average for all classes
within the local education agency)

Ohio K-4 =1:25 Not specified in rule No 21.8 1968

(measured as district-wide average)




South Carolina

K-3=30:1

1-3 =21:1 (district average enrollment for
reading/math)

4-5 =30:1 (English language arts &
mathematics)

4-5 = 35:1 (all other subjects)

7-8 =35:1

9-12 =35:1

(measured at classroom level and district
average; average student-teacher ratio in
any school cannot exceed 28:1 based on the

dail 11 )

Districts receive funding under
state and federal formulae; large
portion through Education
Finance Act

Yes

19.4

2007

Vermont

K-3=20:1
4-8 = 25:1
(measured as school average)

Not specified in rule

Yes

16.7

1997

Virginia

K =24:1, no class being larger than 29
students

1-3 = 24:1, no class being larger than 30
students

4-6 = 25:1, no class being larger than 35
students

6-12 = 24:1 in English classes

(measured at classroom level and as district

averaoce)

Not specified in rule

No; Yes if for

experimental

purpose in K-
12 school

20.4

1988

Wyoming

Each district that maintains an average
student-teacher ratio of 16:1 for grades K-3
is eligible for funds

School foundation program

Yes

17.4

2011

Large-scale Voluntary Programs




California K-3 = 20; legislation authorized formation of|Class Size Reduction Program N/A 254 1996
smaller classes and provided funding for
those schools choosing to do so
(measured at classroom level)

lowa K-3 =17:1, allocates funds to achieve pupil- |lowa Early Intervention Block N/A 20.9 1999
teacher ratio Grant Program
(measured as district average)

Maine K-3=15:1 (recommended),18:1(max.), Program funded via competitive No 17.8 1983
localities can elect to adopt/receive funding |grant program
(measured at classroom level)

South Carolina |School districts which choose to reduce Funding provided based on Yes 19.4 1998
class size to 15:1 in grades 1-3 are eligible |poverty index
for funding
(measured at classroom level)

Virginia K-3 = 24:1; financial incentives to reach Localities required to match Yes 20.4 1995
maximum student-teacher ratio; if free state's share of payment based
lunch eligibility percentages is <16% school |on composite index; funding
not eligible for funding calculated based on the % of
(measured as district average) students eligible for free lunch

Wisconsin K-1,2-3=18:10r 30:2 Schools receive state aid up to Yes 20.8 1996

at the district/school's choice
(measured at classroom level)

$2,250 for each eligible low-
income K-3 child
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